


, an effect termed ‘motor resonance’

observer’s weight expectations, based on visual information, do not match the actual object weight 

‘virtual lesions’ to 

Observation of object lifting activates the observer’s motor system 



easily suppressed by the observer’s expectations 

up mapping (‘mirroring’) 

driven modulation of CSE has been termed ‘motor 

resonance’.



the participants’ expectations changed and to 

observer’s expectations alter 

; ‘congruent objects’

both congruent and ‘incongruent ’

irrespective of the object’s size and weight. In contrast, CSE was increased when observing lifts of 

size or weight but rather by congruence of the objects’ size



(Badre and D’Esposito 2009)

‘ ’



‘acquisition of force data’) that was placed in front of 

trial consisted of one lifting action performed by either the actor (‘actor trial’) or 

participant (‘participant trial’). 

(‘congruent objects’) 

‘incongruent objects’ for an explanation see: ‘acquisition of force data’)

graspable surfaces (precision grip). (3) The cube in your trial always matches the cube in the actor’s 

was initiated with a neutral sound cue (‘start cue’). 

‘TMS 

procedure and EMG recording’ ‘ xperimental groups’ 



Glass), placed in front of the participant’s face, became transparent at trial onset and turned back to 

in the actor’s upcoming 

(‘experimental session’). Moreover, participants of experiment 2 underwent prior MRI scanning (session 



our knowledge, one of the few that investigated motor resonance during observation of ‘live’ (no video 

Alaerts et al. (2012). They demonstrated that, during lift observation, the observer’s motor system 



, to investigate whether TMS during lift observation did not interfere with the participants’ 





allowed us to have two objects that were ‘congruent’

and two ‘incongruent’ objects for which 



(see ‘Data processing’ for 



termed a ‘virtual lesion’





these definitions were used for timing the TMS stimulation during lift observation; see: ‘

and EMG recording’

parameter to investigate the participants’ lifting performance.

score normalization was also done for each ‘participant’ separately. That is, 



the actor’s lifting performance in one session (as observed

the actor’s lifting speed might and this might affect the participants’ lifting speed as well. 

mean ± 3 SD’s.





the same analyses as described in ‘Force parameters of the participants’

(p ≤ 0.05)

weight relationship (i.e. ‘big heavy’ and ‘small light’

‘big 

light’ and ‘small heavy’



, η²

p = 0.17, η²

described cTBS as ‘uncomfortable’ whereas the other 

sensations as ‘uncomfortable’ and one as ‘painful’. Lastly

η²



cribed in ‘Statistical analyses 

orticospinal excitability during the experimental task’. 

η²

5.14, p = 0.03, η²

, η²

= 4.34, p = 0.04, η²

7.30, p = 0.01, η²



3.71, p = 0.06, η²

driven by SIZE or WEIGHT but by ‘congruency’. 

0.01, η²

that motor resonance effects driven by size or weight were ‘masked’ by a mechanism that is monitoring 



CSE modulation during lift observation. As described in ‘Statistical analysis’, we performed a GLM with 

4.97, p = 0.01, η²

= 6.43, p = 0.02, η²

(both F < 0.03, both p > 0.28, both η²



’s actual

both η² 0.06, all η²

‘corticospinal excitability during the experimental task’

= 0.54, p = 0.48, η²

p = 0.02, η²

= 5.66, p = 0.03, η²



0.05, η²

). As we have no ‘control conditions’ (group without virtual lesioning during lift 

driven modulation of CSE was ‘suppressed’ and CSE was modulated by 

‘object congruency’ instead. That is,

mechanism monitoring the observer’s weight expectations and restores weight

observer’s weight expectations during the observation of hand



‘general’ modulation of CSE 

between the DLPFC and pSTS groups for lift planning. Considering that we have no ‘control’ group to 

0.47, all η²

p < 0.001, η²



= 255.93, p < 0.001, η²

= 23.69, p < 0.001, η²

η²

all F < 0.72, all p > 0.49, all η²



= 339.57, p < 0.001, η²

0.001, η²

, η²

Our findings for the participants’ loading phase duration 

all F < 2.07, all p > 0.140, all η²

2717.64, p < 0.001, η²

= 1139.85, p < 0.001, η²

, p < 0.001, η²



0.001, η²



= 3328, p < 0.001, η²

= 5.85, p = 0.002, η²

group differences in the actor’s lifting performance for the big heavy object were not 

= 5.52, p = 0.02, η²



object’s siz

1950.87, p < 0.001, η²

= 3.87, p = 0.01, η²

the actor’s performance between groups on the big heavy object (control = 0.71 ± 0.04; baseline = 0.84 ± 

= 15.40, p < 0.001, η²

(all F < 1.03, all p > 0.37, all η²

= 2883.95, p < 0.001, η²

= 57.40, p < 0.001, η²



. Although these findings suggest that the actor’s lifting spee

weight by relying on the actor’s lifting) skilfully, it is plausible that the found differences in the actor’s 

the participants’ ability to

respect to CSE modulation, are not driven by differences in the actor’s lifting performance between 

(i.e. ‘motor 

resonance’)



‘ ’ weight

. Presumably, participants estimated weight based on the actor’s reaching phase as 

demonstrated that an individual’s reaching phase depends on the object’s mass. 

record the actor’s reaching phase.



the participants’ expectations

one based on the actor’s lifting kinematics.

‘mapping’ observed actions onto 



’ involvement



(Badre and D’Esposito 2009)
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